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Electro- and photoproduction of w(783) from a proton target have been measured in
the CLAS detector at the Thomas Jefferson National Accelerator Facility in Newport
News VA. The photoproduction data were taken over a photon energy range from 0.5 to
2.3 (leV, while the electroproduction data was obtained over a W range of 1.8-2.5 GeV/c”.
Preliminary acceptance corrected center-of-mass angular distributions have been exam-
ined for both data sets.

1. Introduction

Electro- and Photo-production of w(783) from a proton target have been measured in
a search for so-called “missing baryon resonances.” Experimentally, the wp system is an
excellent choice for analysis. The w(783) is a narrow (8 MeV) resonance making it easy to
identify in the final state, and because the omega has I=0, only I=1/2 baryon resonances
are allowed to decay to wp. Due to the lack of experimental data, no resonances are
known to decay to wp.

Electro- and photoproduction data was taken in the CEBAF Large Acceptance Spec-
trometer (CLAS) during the spring and summer of 1998. The CLAS is designed around a
six-coil super-conducting toroidal magnet. The gaps between each of the six coils (called

‘sectors’) are instrumented with drift chambers with angular coverage extending from
8-140°. Surrounding the drift chambers is a time-of-flight system with a nominal res-
olution of 150 ps. In the forward direction are Cerenkov counters and electromagnetic
calorimeters extending from 6-45°, used primarily for electron identification. For photon
running, a bremsstrahlung photon tagger capable of identifying photons between 20-95%
of the incident beam energy was used to provide the photon beam and a start counter
was placed around the target.

2. Photo-production data

Photo-production data were taken over a photon energy range from 0.5 to 2.3 GeV.
Approximately 250M production triggers were accumulated. The trigger requirements
were for a trinle coincidence between the tagger, start counter and time-of-flight system.



From this data set, three-track events consistent with the presence of a pr* 7~ coincidence
were selected. Particle identification was achieved through combining time-of-flight and
momentum measurements. In addition, a cut was made requiring greater than 70 MeV
of missing energy in the final state to eliminate exclusive pr*a~ events. A cut was then
made requiring a missing mass consistent with the presence of a 7° in the final state,
yielding approximately 6 x 10° exclusive three-pion events with a signal-to-background
ratio of approximately 4:1. A background subtraction was then made for each bin as a
function of cos},, and acceptance corrections were then applied to obtain the center-of-
mass angular distributions for the wp system.

Shown in Fig. 1 is the differential cross-section for various bins in /s. Only statistical
errors are shown, and because of the limited acceptance of the CLAS at the extreme
forward and backward angles the differential cross-section between —0.8 < cosé, < 0.8
is displayed. From Fig. 1 one can see that near threshold (/s < 1.9 GeV) the angular
distributions are fairly flat, with little evidence for t-channel omega production. As the
beam energy increases, t-channel processes begin to account for more and more of the
total cross section. However, there is evidence for s-channel processes throughout the
region of interest.

3. Electro-production data

For the CLAS electro-production data set, 40M triggers were accumulated with a 4
GeV electron beam incident on a liquid hydrogen target. The trigger was constructed
by a signal in the Cerenkov counters accompanied by significant energy deposition in the
forward electromagnetic calorimeter. Events of the type ep — e/pn* X were selected by
requiring an electron, a proton and a #* to be identified in the final state. To reduce
contributions from the p, a cut on missing mass above the two pions was made. A clear
omega signal was observed with a signal to background ratio of approximately 1:1, approx-
imately 15000 ¢'wp remained after data selection. A background subtraction was made
in a similar fashion to the photo-production data set, and an acceptance corrected yield
was obtained. Shown in Fig 2 are the center-of-mass angular distributions for the electro-
production data. The electro-production data is characterized by a larger acceptance at
small values of cos @, and a less rapid onset of t-channel processes.

4. Conclusions

High statistics data of the exclusive reaction yp — #T 7~ 7"p have been obtained by the
CLAS detector. There is clear evidence for non-t-channel processes contributing to omega
photoproduction for gamma energies from threshold to 2.2 GeV. Electro-production data
has also been examined and qualitatively exhibits stmiliar behavior to the photo-production
data set, with s-channel contributions dominating at lower W and progressively more t-
channel production at higher values of W.



o
to
[

0.6

- 'l‘ 1 4 :_.Ii ............ +
! ++’f+ bt |

0.4
0.2

ub/sr, do/dN
]
n
!

wub/sr, do/dn
T | LI
e
——
wb/sr, do /dQ

0.2

Ill.]T]

O L L L I. ' L ] L 1L 1 O 1 1 1 L t 1 L L 1. 0 : l L 1 1 I L 1 L L
=1 G cosd’, 1 0 cosﬂ"m1 -1 0 COS'@“}
1.75 - 1.8 GeV/c* 1.8 — 1.85 GeV/c? 1.85 — 1.9 Gev/c?

++

0.6 0.8

0.6
0.4
.4

u1b/sr, do/dQ
ub/sr, da/d0Q

Illlllilllli

0.2 +: + .........

ub/sr, do/d0

E

0.2 L ++-PF

LR I T | LI |
:"'-+ ’:
(o]
~
LI 1 F Tl i TT 1 l T 1
e

O L L 1 H ] L 1 1 1 0 1 L 1 L 1 L 1 L 1 0 tl 1 L L 1 é 1 1 L L 1
0 <:c)s13',‘,1 0 cosﬁ'J N cos,
1.9 — 1.95 Gev/c? 1.95 — 2 Gev/c? 2 —~ 2.05 Gev/c?

0.8

I
s
I
-

Q
o

% 0.8 :_ e, % - % — .......,é____“,
\B“ 5 ; + \t;‘ 06 -1- \G‘ - +
a 0.6 — H + a9 [ + S 0.6 _— ..................
L [ L - ; o N +
& 04 |- b 8 0.4 [- + B 04 [t
E00N TR WS & PUR S AT O S
TSP A R — b I S .
02 " +MH+ NS - ++++"'+ +F 0.2 u +++++**+§.‘-+-:++.
0 SEEER I W B Q MR B S 0 RS R
-1 0 cosﬁ'j -1 0 cosﬂ'J -1 0 cosﬂ'(}

2.05 — 2.1 Gev/c? 2.1 — 2.15 GeV/¢? 2.15 — 2.2 GeV/c?

Figure 1. Acceptance corrected center-of-mass angular distributions for yp — wp final
state for various regions in /s
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Figure 2. Acceptance corrected center-of-mass angular distributions for the ep — ewp
final state for various regions in /s



